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(54) NEGATIVE ELECTRODE MATERIAL FOR SECONDARY BATTERY, ELECTRODE 
STRUCTURAL BODY, SECONDARY BATTERY AND THEIR MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode u » 
structural body capable of contributing to a lithium 



101 SStf ttfl 



secondary battery having a long cycle life, high capacity yyy$W^ } 
and high energy density. Y///////////////\ 



SOLUTION: This electrode structural body is composed 
of a collector 100 and a negative electrode material layer 
101 for a lithium secondary battery containing particles 
103 containing, as a main constituent, an amorphous 
alloy having a nonstoichiometric ratio composition 
expressed by a formula Sn.A.X. In the formula, A 
represents at least one kind of transition metal, and X 
represents at least one kind selected from a group 
comprising O, F, N, Mg, Ba, Sr, Ca, La, Ce, Si, Ge, C, P, 
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B, Bi, Sb, Al, In, S, Se, Te and Zn. However, X may not be contained. In the number of atoms 
of the respective atoms in the formula, a relationship of Sn/(Sn+A+X)=20-80 atom.% should 
be satisfied. 
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(57) [£»] 

loot. a^jH«fc«js*># 

AltS n ■ A • IK®.? 1 O 3 

ts u f-«>Az<wfftffljiff«wm« i o i t &t>m 

Kth-mtTFl. Xtt, O. F, N, Mg, Ba, S 
r, Ca, La, Ce, Si, Ge, C, P, B, B 
i, Sb, Al, In, S, Se, Te&tfZ n*>f>{£ 

tfMSRHftfcfcWC, Sn/ (Sn+A+X) =2 0-8 
0®^%^Mf*5:^. ) 
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imm i ] m&M&m&m&ms n • a • x 

-fi£^U XUU O. F. N, Mg. Ba. S r , C 

a, La, Ce. Si, Ge, C, P. B. Bi, S 

b, A 1 , In, S, Se. Te&tfZ n*>(i>j££8fA> 

(C&bvt. Sn/(Sn + A+X)=20~80(Sf% 

#r 2 <? = 2 5 • ~5 o ' <r>$mizWxl tr-^WffiH 
#0 . 2 • ULtCft*H*fl 1 ia«o«ffitt. 

[ft*«3 ] MSNUtm C u Ka$8<7)Xil0 

jf2^ = 2 5° -5 0- <o&H(e$fi&e- 

#0 . 5 * «±T$>&f9*JB 1 te®cO«figff . 

Jr2<9 = 2 5* -5 0° (OSiCSflSt-^iOfli 

tfi . o • ia±r* s i ie©o«@« . 

[ft** 5 ] mmii/IL&Mi* C u KattftXIBB 

ft 2 e =4 o • -5 o- cosEBtcigfu tr-^«*MI 

[»#H6 3 flN&MMte&li. C u K aftOXgg] 
#r2<9 = 40* ~50' OttHfc8Sh.6e-?tf>iMMB 
1 . 0 • a±Tft 1 ElfcO«Wf . 

JiaiMtiFW** £#500 AfclTT* SKWW 1 Ktt 
ft£feP B ?<0*£ § tf 2 0 0 SIS^JS 5 £« 

tlimSfFftiz* §36* 1 0 0 AUITT* Slf^6|fiffi 

[m*«io] wia^jpwsMtfo. 5-20 

fi rat * S MS* 1 EttOttfftt . 

[ ii^js 1 1 1 aMefit^+^ffli E^*o*w*&» 3 0 
mm%v±x'bz,mm 1 

[Ml 12] 8 £*8iJ£ LT*j$ ttiS#?tt 

ft*#WUd«*JS 1 E«<o«wr. 

[ mm 1 3 1 mbs^^**** 1 ~ 1 0 mm% 

x-hmxmi 2im^>mmtt. 

[M#Hi4] iwfefi^Mr*#8o~i ooti 

%T*4iB*JH 1 IBtoZttffl*. 
[If #JS 1 5 ] ffl£3&&R7cX(;L C r . M n . F 
e, Co, Ni, Cu, Mo, Tc, Ru. Rh, P 
d, Ag. Ir, Pt, Au, Ti, V, Y, Sc, Z 
r, Nb. Hf , Ta, V/frt>MtRZtlZm®l£M 



imm 16 3 § t>[z. mi^Mi^z^^m 

mm^-k^mo . 0 5 ma.%w± 5 na.%ttTx$> 

imm 17] $ uE^^^+fc^rr 4» 
^7Es^#«* j o. 1 asuLt 3 mft%iaTT*> 

tw*« 1 8 ] $ mzor<m?wzttt&y 

mm 193 s <o mfea&Hi£**tt y 
^mmcn^M.^ 3 mixott* h mm 1 cito 

mm 2 0 j H?iea^4'^^*-ri»e^^^«* { 
0 . 0 5^5mM%xhhmm 1 smmmt. 
mm 2 1 ] Butea^ +t*#t & 7 y sm^o^ 

[is^«2 2 ] me^u. K****Lfca*?* 
sii*Jiiia«^«ffi«„ 

imm2 3 ] H?ie^<i. p b , b i . a 1 . g 

a. In, Tl, Zn, Be, Mg, Ca^^SrH 

®.h7)v-7i. ft±mtmmfrt>&h?)i>-r2^ 
mtizjtfvu V7cmfrt>&&7>i>-73frt>&&3? 

mmmmmmti. 

mm2 4 3 mteMt* p t> . b i . a 1 , g 

a. In, Tl, Zn, Be, Mg. CaSt^SrK 

\SLh7iv-7\, m±mmm^h^.h^)v-r2, 
i\^7<n*t^m>%ixh-7m*tttmm2 3 

[|»*«2 53 ffiE^feti. Pb. Bi.Al.G 
a. In, Tl, Zn, Be, Mg, CaR^SrH 

f6Lh?fb-T\, &±mkmmfrt>$.by)v-T2, 
mm23mmwm. 

[|g^JS261 m&rMt. Pb, Bi. Al, G 
a. In, Tl, Zn, Be, Mg, Ca&tfSr#>£> 

imm27] WE^i, Pb, Bi.Al.G 
a. In. Tl, Zn, Be, Mg, CaSl^SrM 
^^-riA^gStR^itS-TcSfc, ^^O^Htc 
S*^^S^-r3*^^8itS-7cSi:, S:^ 

< t t>#WLTv>i, if^is 2 3 is«omstt. 

[IS*JS2 8 3 flie^(±, ^ ^n-f Htc^*^)SS 
^;W-7-3*^SiR$nS-7C^t. #±S^JStc^ 
t,&LZ> ?)V-72frl>m${1*ixZ> -imt . Sr^<t 
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[lf^«2 9] Mffi£&tt. Pb, Bi.Al.G 
a. In. Tl. Zn, Be. Mg, CaMSrA^ 

t htt-tzmmi 3tm<r>mm. 
[i«^fl3o] mv%±m&m7m&. La, c e . 

Pr. Nd. Sm. Eu, Gd, Tb, Dy, Ho, E 
r. Tm, Yb, L u*^iMU?§il&l«^2 3!£&<0 

[H^3 1] ME*?U4 K7C#(i. B. C. S 
i. P. Ge, As, Se. Sb, T e A>£>jMiR£ftl> 

if*JB2 3iem^m«. 

[ffl^S3 2 ] fffe^i. Si, G e , A 1 , Z 
n. Ca. LaRt/Mgfrt>f&.&7j\,-7frL>mtRZtl 
6— 7C*t. Co, Ni, Fe, C r&tfCu*>t>j£l> 

rj^-7frt>$mztii-7tmztt ix i i 

[fit^Jf 3 3 ] fffe^<i. Si, G e , A 1 , Z 
n, Ca, LaRVMgfrt>f8.&y>l>-7frt>mttZtl 

Z—fffib. Co, Ni, Fe, c r&t/c u:)!>>£>J£.^> 
^/^-7•J!>>^>3Slft;sf^£-7cSlfc. c. BBx/pfrbA 

[1M3 4] Mfi£Mi7<W#iS{i0. 5 
vy&±2 0 5 ? a^ttTC*4iH*iS 1 fe$<0«ffi 

0 yfeLt lOS?a ytXTX'b hitm. l fe8tf>mfii 
tt. 

[ is^jb 3 6 1 Mifrm.?<n%3mm± imvg 
at?**!!** i imnwm. 

«±T**>sn*3S i tenon®*. 

3 ois^%«T#^-rsi»*« i umnwmt . 

[ l«*JS4 0 ] Biffetjt*J3 1 JbM 3 9 <r>\ *TtlMzm 
«tfti»H4 0IBtt^1ESfl»i«. 

2 5M%kUi-e*>!>a:£Ji4 ommvm&m&fc. 

1 3 ] mm^vmiiiFkvrkGm* 3 0 

[»*JH4 4 ] ffiHHEffi&fep . friamfft 



[11*314 8 ] WElEtti. ft&MMJ&z 
K4*vv>4v9-i]\,- hitzli^J >? -ii U- h 

m$m4 9 ] m§nEmu. ftmwtnz 
xm^tix^hmm.4 8E»<ozj«ii. 

flSft«r*tt*m"C**ll»««4 9Ett*>:3K*ifi. 

[ it *ji 513 yf- •> i±z:mm%<r>%wmfo<m 
rnxmizti v vc , m&wi%m 1 3 9 m vffuwce 

^i?iami8(*:±(cst iT.n*^th itm 5 1 (ciaa 

mm 5 4 ] mmmw. mmmnhtt?&® 
7^3 9<oo-rtiA4cias5co«sM^m««c±tieL/i 

mm&Lx^-zhtwmLKtk. mi-xhmm 
iwmm5 8 1 mmmmtK mmmm^m 
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[00013 

im ?)\m$s<r>^. z%QnBia&<s#. *ti*m 

[0002] 

imwtm) aa. *9W»£***i* c o 2 *}xm 
%®ix^itf. tmizxicoztfAZzmzmm-t 

Mmmtf^&mizmixnmvwti-z. »b 

[00 0 3] ttz. CO,. NO,. #Sfc**$:ir**tf 

-rs««ej6«ffl3fr«i. iSx^/^-afflE^zjwtfi 
mx'm&t&Z-dzmmmmtmsiz* •? t»* . 

[ 0 0 0 4 3 .1 o J: ? • «*T*tttt5rZiK«i 

fc£**E«Mtfc. v+vm *y*$mm?x'&f&. 
zixhrsmmtk^mnimMyt-tv-vx-zh 
fyyrj hiz{taztii*-x>ttmfiw®mizm 

[000 53 U>U .I<0 "Uf-^-MtfyiKfi" "C 
^/L^g^l/6oy^7A^L*W>^-^U- 
SOU f-7 A-JjcWSCEaR-rsSx^/l^f-fPa^Z 

SBSBEWftffTOTLfcii^Ktt. tf-tfyftfcfliSfc: 
yf-7A£JS#ryK:M MtBS) ttKlfcBU *» 

x.6 "yf"7.M*y«r TIl-Hi-fclM^/HWhP 
[0006] &Kyf-7A&HttKffl^*KS* 



O 'J *7AZ^te**&x*;l,*-$g£^-<ji^ 

*. w&nw ? )\>%fiiwwbxm^zMmt lx 
I*. ^myf-7A*«itjj«s4»<o*^f^*fi!i^*« 

j>mmi> i ¥&x'%<m%tfM'¥-fz>®mtfb'o. zti 
tfwmxitwtntik *) jr uz x r> x V wj»&mifiT> 

£L*mmcms #£6*i-cns. 

[00 07] ifc. ±JK)!/f-«>A«)f>'H9-f h* { Jfc 

x*jir*-tf*<?ffi&mzis^XM^lzffimZti&t: 
46. WStfWRU: 0 . «jraa8JfcWR(z J: 
T^M4U m&ftWftEtfUi -oWT&Zbtf 

bt. \vftazLx\>* itvyv4 b^mizxo. m 
mzx &nmnsm**wsiTtf3\ zmzzti%<% 
i. 

1 0 0 0 8 ] ±j&>*mv f-7*Jl«£ffiHfcZ<Klfi 

^raftflit** . &e y ^-7 a b mm^^^tm 

/l^x7i**fc>6&Sy?-7A£&£ffl^S;£S;a«ft 
ntfmkX'hh. 

[0 0 09] zcom. m.mz»+v&b&&t:Bi&-t 

h-kW>b LT. Md«or;P$x7A^. ^K57A. >f 

yv'7^. xx. r^f-^y. IS. b'xvx^A^tft 
ftTiJO. Zti^tem*. S 
tf. i*i6**i:yf-7A«>^4*fMi(cfflv»fcZ»« 
ifttf. ^¥8-64 239^?8. ^¥3-624 
6 4^#. #^¥2 - 1 2 7 6 8**&*L WBRIS6 2 
-1 1 3 3 6 6^m, ®ffiBS6 2- 1 5 7 6 1^ 
$8. *fl»B36 2-9 3 866-s§-&$8. «BBB54-78 
4 3 4 #£«CHKiS itT «< ^ . 

[00103 L^t. ztih£ffl&mznffl(r>-&mm 
?\tm<7)wmmixiit>-f. ttzHi-smn* 
Hm%m$X'hhmm%tsWLtt.m t tx~<!mm 
( v**7J**ffimb uz-<xmm <r>n&b Lxm^ 
tzi§&. m®mmizt>vz,mm%j&z%&-t&m(r) 

[ooin jsfc. ±iE^&*mtaff t Ltfflv^cz 
mfitmz-zgvxmffM. -e-L-c. soww-f 
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[00 1 23 — # % 8TH INTERNATIONA 
L MEETING ON LITHIUM BATT 
ERI ESOEXTENED ABSTRACTS W 
ED-2 (P69-72) IZti^X. ff&O. 07mm 

mmzit&ztv. m-*H x<m&^ ( 2 0 0-4 0 
onm) mzBfcthzttfX't. mmmnmtBK 
(mum) Ltzmmtv+vAZttmizuzmm-c. 

? /PJNr#|6j±1- h k fg^$ tit n & . 
[0 0 1 3] ±ie3t«T'ti. 0. 2 5mA/cra'<7)l 
m.m&X\ 1. 7Li/Sn (XXlJlH^Dl. 7 
ffiOL i k^M^S ) fC^HL, 0 . 9 V v s L i 
/Li* *T<0&«$riNIOSL^W=fc^T s fig 
1. 0mmcr)m&<7>M%,ft±lzmiZXX-£t&mmZ 
itX'&hixTzm-VJ X (fm) A* 2 0 0 0~4 0 0 0 
nmtf>H»:*fLt\ 2 0 0-40 0nm(OXXlW 
mffi* { *<?4fS s Sno.^Ago.os^-^g^gfS, S 

n 0 . 72 s b 0 . zsS&gmm 1 1 t® 

[00 143 l**l, jjEXiwi. nmiz^^Am 
^xmmznfzh<7)x\ 9m<7)nmBBx<?)%imm 

ZtiX&Ci'. m&XoKiM xcmm-i)^ 
i «s u , its 0 . 0 7mm <7)fflig<7>sm#±icit«$ 
vxftm uz t <r>xh 9 , nfl3W&m«m?> t torts 

Jb£LfeJ:3(C. fiSl. OmmkVWfc 

£v MiiWo{R«Ji(cH«w^r £TxXi^££ifi»§ ^ 
X ( ) A* 2 0 0 0~4 0 0 0 nmt* 

hmtfiiwtetihifiKki Lxemittfm 1 < <st lx 

[00 1 53 19017 
-4 7 381 WIL 8BW6 3-1 1 40 57^ 
fg, ftffiBS6 3- 13264 *4HBTIi . #«'J 
£A*«flU:«[Mcfckvc, 5.^^^5-2 34 5 
8 5 ^&$8Tii 'J f"> Ajfflt l» f-«> A k &WmL&fa 

W 

[00 1 63 tfBBI86 3-1 326 7-f &f8T1i, Ctt 

[00 1 73 <*SPP1 0-22322 
t±. Al, Ge, Pb, Si, Sn, Z n07C^O<£*S 
ft* fctt*NW«>£«8lfc^*ftff telflv >fc . SIS* 



tim ?ivm*zmitzz:dmMi)^iitix^hi}K 
&mit£®<nimfkitit:itftfkmimmx'$> o » 

[00 183 MOJ: d C. '.WiOMKS (£l&£ft 
«= J: £ U AOtHkKJE&tf 'J *vomt 

k«f£<rkfcrfS) ftt, x;M^HM*>Jt*«W-'f 
[00 193 

js^as-s^-r s i k t a wt . 

[00203 

m%mMm±. nmmitmm^ms n • a 

S t> O-r-^ S . ( ±a^* , A(i , s^^mco^ < t 
t-a$r*L. X{i, O. F, N. Mg, Ba. Sr. 
Ca, La. Ce. Si. Ge, C, P, B. Bi, S 
b, Al . I n. S, Se, TeRt/Znfr 

bMlftifz'J?%< b i>-m*iFt. tztzl. x»i, 

i$tix^%<xi>£\\ ttz. uttcozm^m?®. 

IZ&^X. Sn/(Sn + A + X) =20— 801S^% 

<r>mm&L ) 

(002 1 3 ±mm<T) rmt¥mtmfS.cry*r&i 

it. zn&.±(?>ikm7imm%s®itx'&'0{ix^% 

it. zaia±^M7cS* { fS#^sfs*t'*s^Lrv^ 
AHBMt*«k«. #mhi><?>x'bh. ximmz 

[0022J ffieU ^-^AZiJ: 

k-tStOT'^l). 

[00233 ^mcozmmt. v&wsmm&n. 

h&mmtfrbmztitzzt*iimti-z>t<7)X'$> 
h. 

(00243 *mmmkm.<nm&imt. u +*j 
u-mmmmmmmmzii^x. mriaz 
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[0025] *min~8M,m<7mmmi.. n, 

4 *v vmiB&z nmt 4 zaKm&nm&xmx'b •? 
x. m&nmtixm^Kmmnm'mttZMmk 

zm.b-tz>i><7)X'hh. 

[oo26] ot. *m*mm&mt. *m 

[0027] ffMtS n • A • XftftfZ&WC. All. 
S^Jg^=5r<fct>-S$r^L, XfcL O, F. N. 
Mg, Ba, Sr, Ca, La, Ce, Si, Ge , 
C, P, B, Bi, Sb. Al, In, S, Se, Te 
StXZ nfriS>*4ffj&»fc»fiifciWr< b tHISr* 
"f. £fc'L. XJi^Sfc/Ovti, b&WittZtl 
X^%<Xi>£\.\ tti. AJBAw&nWKHk&s 
^X. ^±^<r>-kHM (xXfcTbA&TbXfa+n-k 

(Sn+A+X) =2 0-8 0^%cora^Sr^o<0^ 

[0028] MBINUI^U, C u K aHOX&IIIJfr 
2 0=2 5* -5 0' O«HKSil*t-^<0i|HMW« 
0. 2* JSLh. ff*U<ttO. 5' fclt, SfefcffiL 
<Jil. 0* EUtC*4Cfc*«a4L^. 

[00 29] ftfi&blMte&tt* CuKaHlOX 
^0tff2«9 = 4O* -50° <7)®H(can?.br-^<7)^ 
jfflgtfO. 5* KUt, »4L<ttl. 0' £lh?j&*£ 
bimtLW 

[0030] mii?mw\immififrt>%%%ti 

4JSfi ; m*:*S4 t 5 0 0AJaT. *?£L<{i200A 
$ 6 CCflFdt L < U 1 0 0 AEfFCft 4 £ t #SS 

ZbtfmK. 0. 5-1 OvmVbhZ tifiXW 

[0031] ffilfi&^+ofriB^^r**^ Ofift 

s . mm*mcr>%%itf imo s**t* 4 

[0032] TOtttfr^fWett?*)****^ 0-10 

[0033] lM£Rittll7C*tt. Cr, Mn, Fe, 
Co, Ni, Cu, Mo. Tc. Ru. Rh, Pd, A 
g, Ir, Pt, Au, Ti. V, Y, Sc, Zr, N 
b, Hf, Ta, Wfr^MIRZtl&ZbtfttiL^. 

[0034] ffiaii&WFim. 'JrSjtmb LX&m. 



ffy&ttiJ* 0.05 MM%&± 5 «1%WT . £ L < 
W0. lMJa±3MXJaTTA*W*<a4t^. 
[ 0 0 3 5 ] § fete, ffiteAtt^fctfTf 4 7 7^ 

O£#*A { 0. 0 5~5M%T'&4^t* { iJ£ LU. 
mlE& ; F4'(clf*-r47-y«M^^«^5a 

[0036] Bflte^Ji, m^iS^ltz^±X'S>i,Z 
ktfViLW Pb. Bi, Al. Ga, 

In, Tl . Zn. Be, Mg. Ca&tfS r*>£>fi£4 
*0l--7-l . *i^«7C«*»4.lS4/;W-r2, MI/ 
(O^o-f H7cS*^fig4^-T3*^{£4 3^/U- 
T£7)4'*^SS?$^4-7C*5:^< fc t>*#t4 1<7) 
fc"t4 4. 

[00 37] miiXfOJ KjtSli. B, C, Si, 
P, Ge, As, Se, Sb, T e frtzMtRZtlZ {>0 

[0 0 38] frie#±IS^E7C^{±, La, Ce, P 
r, Nd, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, Lu*^StR§il4 t^jlift LK 
[0039] ttE^Att, Pb, B i , A 1 , Ga, I 
n. Tl, Zn, Be, Mg, C a&tfS r fr>^>&4:/ 
/l—Tl, #JJS^«7C«*^fig47';P-7 > 2, Mtftc: 
^^o^f K7C**^«4//l—r3*>^4 3/^-7' 

<o+a>s>aiR$iisz5c****rt-* tot -r 4 c: t # 

•C#4. 

[ 0 0 4 0 ] fffe^Ii. Pb, B i . A l . Ga. I 
n, Tl, Zn, Be. Mg, C aRVS rfrCfSLZ? 
/P-7-lA^^?tL4-7C^t, #iJI£g7Cig#^ 
fi£4^/P-T2*^gltl??h.4-7C*t, £^&<fct> 
££LT^4 l><7)b 1 4 .1 4 . 

[004 1 ] Pb, Bi. Al . Ga. I 

n. Tl, Zn, Be, Mg, C a&tXS r fr^fa&y 

$&?i^-r*frt>im%ixh-Titeb. *9%<bi* 

#^LTV^4t«0fc-r4it* { T-^4. 

[0042] HE^Att, ^< ^n^f Ktc**^^4^;U 
-T3*^Sfl?$^4-7C*t. #±«^S7C#*^)S 
4^/U-7-2*^D?Sii4-7Cflt, 2-^<ttt" 
W LT 04 1 Ofc 1 4 i t A J -C'# 4 . 

[0043] frie^Ji, Pb, Bi, Al. Ga. I 
n, Tl, Zn, Be, Mg, C a&tfS r rt>^>j£4:/ 

h'7C^^<c.^4^P-r3*>^4 3?)\s-T 
<0+3&»^a«Sit*H7aiSt^«r< t t^-T4 tot 
■f4dfc*«T-#4. 

[ 0 0 4 4 ] nEg£(i, Pb, B i , A 1 . Ga, I 
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n, Tl. Zn, Be, Mg, CaWSrHtJ/ 

fc i £W-f * t <o k f S c: k h . 

[0045] UE^Afi, Si, Ge, A 1 . Zn, C 
a, Laftt^Mg*»6(K4^^-7X5>SR**l4-jc 
St. Co, Ni, Fe, C r&t/Cu A>^S^;W- 

[0046] I9ie^«i, Si, Ge, Al, Zn, C 
Mb. Co. Ni, Fe, CrmfC\yfrt>$.h?)i>- 

[0047] mism^^-mmm o . 5 5 ? n y 

J2LL2 0$?ovl2n\ if* L<«1 S^pyjjUil 0 
BHWilmVgJ3Lh, ff*L<tt5m»/8J2Lh-C** 

*>**a*u*. iirie^* { , Li7c#£2ii?%uu:3 

l^SA»feaHRSfi4-»ia±<07E«* 1 %W±3 o% 
1 0 0 4 8 ] &t. *%!fl«>QStffigfM^ fliEttitt 

[0049] mznmm i mm&±iz&f&ztix^&?> 
<7)#Wft* { 3ofi*%tLh-C'^i»^*w*Lv^„ friem 

ttLX^Z><7)tfmU\ 

[ 0 0 5 0 ] at, #88jjcoz<fciEfiii. ±.mmm 
m&x-bz. 

[0051] WEiE«i, jfett«RJ6t «t h 'J **j M 

mn^i^xm^iixu^a)i)<mu\ mum 
[0052] act. *mnmffim<7)®&}rmt. 
[0053] ruxfmm^x ->x, mmmmm. 

«»t*S«W*a^L. *Btl6fcT*«E*jSJnLT^ 



[ 0 0 5 4 ] act. *mc?>-d:mmmmmi. & 

T*oT. WKftttk LTJJB<0«Wf*«**±tE 
U:«WHi&**JlJn. ISmfijtttfciiyEESfcfcii 

fc-rs. 

[0055] 7" u*j*aBffit J: o t . ffiaSfiiff i msi 

*«*±t»j^4ig*rrsojWff*u*. friem 
«* Sr'*-* h#t Lfctt, i^-x h $-Mte«m 
*±tE-f ZTMtt* bVtftt* U\ 
[0056] 

ucza^ffitfc^T. mat, ^^Kfckftmii^m 

<o# B B B |CS n • a • X-£££±j£#k LfctfrP (OT, 
[0057] CTOMJftflO HI *#9!*>«iUlS? 

mmw&Mttwmzhb. m 1 ( a) imm 

»i oo±t. ±iao k a k -^ft-rs 

a^F t**t*«wr«« 1 0 1 tnmktitiwsm 

* 1 0 2 Sr^-f. 0 1 ( b ) ll. ftAflte*8?*4* 

-r smffitms 1 0 1 «qR(t4>^«stnt« 1 0 2 
^mm^m^n^Mi^ 1 0 3 k^mfflswt 1 0 

4k*S«Wl 0 5i)^m^tiX^hZbi^lX^ 

i>. ft. mmx-ii. ««»ioo^)ttiiio*t«ww 
«i 0 i*w^iiTv^* ? . vmnmrnzt^xitm 

1 0 0 <0MiBt^(t§ c: k * S TI= S . 
[0058] fl€i* j m^b^RfET 'J A k <^^$- 

nx^zztx\ %L?m£x*-? ($m) j^-c#, am 

mw, ^©ffi^^r-rscik-c, 'jf">Ako^ 

nmmtf'j?* < . ascm^'f ^yuon 0 s l t a -> 
r ttt«HST*^*^z<x«fi*iiifi-f * c k tmmz 

(Rt^ffi^mSv^RffiT'J^^Akco^^^ 

tmtk*<. ftmtffigco<')muz£<o. ?vv9 
mz. fiJM»oziw»*itifi 
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[0059] jar-wi. m«§fi§sttt i o itnmxmn 

[0060] (1)01 (a) <7)««§ffijifrl0 2^fc 
«&fffifl 1 0 Hi. *NMtffl*r*-6IHHte*a : F 

<7>ru^i«j^f mmzxw.mmt i o o±k$« 

[oo6i] (2)01 ( b ) nmmmmft i o 2 
^x. y^At MtfidHMiT 1 0 3 , s 
mm* 104. mm 1 0 5 s-ss-u mtmai 

xh**«*ioo±tciWiU. w&ixmmm#i 

[00 62] CSHttl 00] *mftl OOli, 5E®$ 

icmsfSiift 1 0 0 tzawfi^fttttcjiffl-t**^, 

«mf* 1 0 0 *JR£?*tmfc LT(i, ws$.im&ti*m 
<. fro, «8^te*8Ht**Mta«a* U\ *F£L 

Z0) "WW bit. JPftfcofcvcu&flj*) 
&B±T't#5g$ft1\ m*$) 10 Ojumgj£{,L <li<?- 

[0063] cmwrnJi) rotmrni* mm^R 

m-£fcZixtzmx-$>-?xi>^\ m&tn&Gm.? 
mmnrnzmmt^m^. wmtm^mftcnm 

[0064] mm&tt.%tiK.mi±. *Mur**tt? 

MEs&BLXB&ZtiZ,. ®%lzW1fiX'Z$>J:olz?Z> 

fc*>t. ±m.^mzm\imaix^-x hmztz 
zti>mn\ momvimb Lxa, mm. 3 

*S^{i^*ffl«:S^ti-ft±ie±«fc«Sa 



[0065] *^(cfc»tl>fN^«l&lta«<0^^t 
it. za^<oftKE*h& t «*«rWUk"CIS*UTV^ 

mtitx'ta-s. mmmiK^mi t # urns** t \t± 

£ Aflt£ £R & fc cDli&Jg,!SHt£Wl b LXm 

A-cti „ sntco m^jto^mcmL&xmti 

t. Sn 2 Co 3 . SnCo, S n 2 C o COHfifc^Sfal 
«»0*ft»«llfflJfi«) S n - C o -££<7>fflj£Jtli. ft£ 

■With*. 

[0066] #Aflte6tt?Oll»M:. LT . 2 
fflStUKOTcS, if4L<(i3«aeU:^7C*, J: OJfF 

TEKfcWK^-^lfeJt^tt 1 OXJ2UJWr67C*t:aHIW- 
S<9#S*LV>. mz.\ixX(0M.7-tm<7>\ . lfgJJlb 
WHt^HsgOWaRi: LttiC e , Sr. Ba, Ca. P 

b, Bi, La=5rfc'*W!>*U 0. 91^708^ 
gOSSk LT(iRu , Ge, Zn, Cu. Ni, C 
o. Fe, Mn, Cr, V, S. P. Si. Be. B, 

c. WtZtfWftrtii,. itz. 33imm0jiMt& 

^ffmmmim.i-btm^mxLxhx^. 
[0067] imtfe-mwimmb ixit. m 
mm (5/i/) X'W&mm&s. mm& 
n^xo^mmfhtih. ttz. w.m®.H;it: 
mzMx-k&mmmfttz. *n-^ft*mi 

J(D-;Hi^a. ^XThv^Xa. *7h-7-YXa. 

[0068] JtlE»#« ( $;W) t Lttt. 
Sv^tO* { J:<, MkLTiiP-^S/k SillllKS 
/K (--K-/US/P) , ««cJWrSA', 

[0069] ±ie«jfiWSj^^o3!aa#iiMk lt 

fflt&tzMzT)\/zi—)\^$:&f&&fizffifiatZ>Z\bi>X' 
Zl. mtothT>\s3-fr?>2.bLXii. lfift%«± 
1 0 m&%UTfiWi I < . 1 M*%liLh 5 Sa%WT 

[0070] iie^MW^^S^^SOftlS^Tftl. , 
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#-n> vnmm itzmmim&izi: imam** 

s (es) tis:*. m 
mzmsi. %mmiwmmx'bh. *-y fs^*- 

JWttMt LTJi. Sv>t><0 (Ss«jK) , 

[oo7i] ft&mtttiG&m-nmmt lx 

\t, fl?ie^«S n • A • X^^tiiSSn, A 
r>W&&M,. XOO, F. N. Mg, Ba, Sr. C 

a, La, Ce, Si, Ge, C, P, B. Bi, S 

b, Al, In, S. Se. Te&tfZnWvfftc?) 

&{&)7imitimbixm^xi>&<. s fecund 
[0072] LTti. m?mwm l< . 

[0073] ±ld^*}§ttW»»^»^c7)Mt LT 

ti, f\ xvt'V-TyyWy 

4F\ 4 7 7ftXfU>--K'j7-, 3 7 •yftXf-H'TK 

i/v-, 27vftxf-uy* , >;v- % xfi/y-477 

■7)V*VTIV*)V t'x/UX-Trt^M^-K 'J V— ^> 3 7 
7 -fUSfcX^- U y * ij x 'J V- . 

yxf-i^^KUTVntvy&fc'?)* Utfi^ ^ v. 
x^-ixy-ruei^y-vxy^-^'j-?-, y'jay 
gill, .-K'Jig^h'x^. ^fc<±^'Jh'x/U7-.f-^-;l,*{ 

mfhfih. 

1 0 0 7 4 ] U*fflHa*»ttft 

-fe/Ma-X, -fyrotrVHr/Ha-X, hHD^fv^f- 
/Hr/Po-X. h Fodf^xf-zHr/Uo-x, tF'n^- 
^Totf/Mf-;Hr;Pn-X, ^T/xf-zHr/t-n- 
X s X?-/P-t Fo*>x-7-;H;A>n-X, "C>U*/U 

xf-l^y, ,-K'JN-b'x/i.to'J F>\ 77t'7^A, 
Yvifiiv Frfi*. 'J t'x/pr-fe-f-F&fc'tf 

[0075] Jjgtt*ft|e>ttfi$mJ|* £tf>Sg"]£(i. 
3»fcJ:9#<<Oi^*fc«fW-*fc*>fc. 1-2 
0a»%OSfflt-fSCli:**»iL<, 2-1 0M% 



[0 07 6] fcl/Ctt. 7-fef-l/V75.y* 

-y^-x v?%b-(o$t&ft%m*mmmm 

Sr. »^L«i«SW4iiO0-3 0aS%^fflT« 

^-ltjbos. ija^miiBWojg^i: txm L< 

tt. 7l/-?«, 7-f 7*yF#L fttttt. xa- 

•r & z t iz J: o . vmmmmmff)^ v * v?®m 

[0077] viffiimcomiEmBn xmxoituMG 

mwmhztzwz. i^^m^^zm^xm 
mkhizftmuzxzmm (w&ttmm) nmm±* m 
? txn^mmxikmiktMi&tizmig 

■$h<T)X\ ft£L<l,t2. 0~3. 5g/cm 3 c7)K 
iL J:0»^L<li2. 3-3. 0g/cm3<0«' 

[0078] CIM^JR 3 mm-fb^SlBT- 'J W A fc 

ttfMeaffiM&t%\ l >fflkfttai'k-ftti>zbX'. »j 

5WRaw t ^=sr<. imnwvivnmmuz^xi* 
d?mzm&t& z b twmizzh. 

[0079] *Mt^aaW*JH«a«:*trt»t L< 

[0080] cuKa&mizz&xmmmftmzxh® 
muzttt hv-i&mib^tz xniuuf f-r- h v 

[0081] S^ISIllJff^efCJ: -?-a#£*U€7HlH] 

^->Tv>< b >fM-y->74 7*-XV vyn? 
-y->/\a-w-y\b$tftlX^<. r<7?.-X 
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[00823 3<?K, ^H^3S»ftS!l^DSC (d i f 
ferential scanning calori 
meter) tttfX'tt, #fkm&Glti&m<?)im 

(flM.I£*X6ft-C&#itf 2 o o-ca>*> 6 o onws.<r> 

[008 3] lE&mizii-f m&am 

JtlD&7>S n • A • X£&£±J&frb LfctFPC**. 
Att»&A**>^$r< t t>-8£*U X(±. o, F, 

N, Mg, Ba, Sr, Ca, La, Ce, Si, G 
e, C, P, B, Bi, Sb, Al, In, S, Se, 

[0084) nmm^i-^m^i. p 

b, Bi, Al, Ga, In, Tl. Zn, Be, M 

g . CaWSr a^JfcS *oi—7 1 , ib±M&my£m 

[008 53 ifc, MJWS^fll^ P 
b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g, S±3g^Jl7cS 
^t—r 2, MW^D^f KJc***^*^ 
;P-73*»fejS6 37";P-7"0+*^S^Sill.Z7cS 

[008 6 3 *fc, *JW«*#t6^ttTO, P 
b, Bi. Al, Ga, In, Tl, Zn, Be, M 
g, C aRVSr ?Jl>-yifr t>MRZtll- 

i o o 8 7 3 *fc . itfygtm^tisML^t. p 

b, Bi. Al, Ga, In, Tl, Zn, Be, M 
g, CaSt^S r frt>&SRZ1l&- 

[00883 4fc. ^HWHIfc^rtS^afiflis X* 

[00 891 ifc. IHHHIfcW-fi^Atmt. P 
b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g, CaXtfSrKlfi*^71, %±M.&W,7£M 

yl— 7-3*>^S 3^-7<04>a^jMtR$;fl!.E7c3t 

5. 



[0090]**:, IMWWi*T*^4ttW. P 
b, Bi, Al, Ga, In, Tl, Zn, Be, M 
g, CaA^Sr^4>jfi£//P-ri^<>SjK$tUb- 

[0 0 9 1 1 INWfflfctti^fifli. s 
i. Ge. Al. Zn. Ca, L a.RlfMgfrb&L&r 
/W-77^88?3fc.*-7C*i:, Co. Ni. Fe. C 

££tr fc f h z. t ifiX't h . 
[009 2 1 #AKffl*3r*-*£&imi. S 
i, Ge, Al. Zn. Ca. LaMMgKW/ 
1\> — y°frt>M1R£tl&—7iMb , Co, Ni. Fe. C 
r&tf C u frt,&Lh7)l>- 7frt,MRZtlh--7mt , 
C. B&tfPA>£j£&^-r^SiRSix3-7cS£ 

[00931 X<0S^£7C^Sr 2Wm±m 

mhztx\ mk®mmz<o*t<%&. ±M27t 
xpm&m xii i o xvxtm&ntfm l< . 1 2 

mJh#8r*<0*«J:'J#*U\ HC, aWHMX 
OSWr* 3jai«3LJ:*ttfflt-ii kT^-y^y^lt* 1 

[0 094]flE<WBreAIBaHi, Cr, Mn. F 
e, Co, Ni, Cu, Mo, Tc, Ru, Rh, P 
d, Ag, Ir, Pt, Au, Ti, V, Y, Sc. Z 
r. Nb, Hf . Ta. Wt^MtR^iXlTtmX'hhZ 

[00953 mmm±m±m7mii. La. c e , p 

r, Nd. Sm. Eu. Gd. Tb, Dy, Ho. E 
r. Tm, Yb. LufrC&tRZtl&yimX'fo&Zttf 

miw 

[0096 1 miXfo-i FyiMli. B. C, Si, 
P. Ge, As. Se. Sb, T e t>M1RZtlh7iM 
X-t>ZZttf#£U\ 

[00973 it&nmtit&ii-mTit, mzm. 

[ 0 0 9 8 3 <k 9 JMWWr. It&mtfttZitm.? 

ttx\t. ^ymx-hhw^^mm^WRLtzc 

0, Ni, Fe, Cu, Mo, Cr, Ag, Zr, T 

1, Nb, Y, MnA^M?tlS, Sn-Co^af 

Sn-NiMf^. Sn-FeMf^, 
Sn-CuMf^i. Sn-Mo^sf^, Sn- 
CrMI^, Sn-Ag#JHte*. Sn-Zr# 
JMte*. Sn-TiMf^, Sn-Nb#Mte 
A. Sn-Y#IWteA, Sn-Co-Ni^MHt^ 
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Sn-Co-CuMf^, Sn-Co-Fe# 
Sn-Co-Ag^fB®^. Sn-Co- 
MolMMtM. Sn-Co-NbMI^i, Sn- 
Ni-CuMm Sn-Ni-FeMf^, 
Sn-Cu-FeMfM. Sn-Co-Fe-Ni 
-Cr Sn-Co-Fe-Ni-Cr-M 
n^®^. Sn-Co-Cu-Fe-Ni-Cr# 
bI©£&, Sn-Co-Cu-Fe-N i -C r-Mn 
#Afte&. Sn-Zr-Fe-Ni-CrMI^ 

Sn-Zr-Cu-Fe-Ni-Cr-Mn^SI 
Sn-Mo-Fe-Ni-CrMf^, Sn 
-Mo-Cu-Fe-Ni-Cr-Mn^f a f^, S 
n-Ti-Fe-Ni-CrMf^, Sn-Ti- 
Cu-Fe-Ni-Cr-Mn lt$MG&% t'ffmf h 

[oo9 9] zuz. xcoytmx'ommuzc. P, 

B, La, Ce, Mg, A 1 . Zn, Bi, Si, G 
e. Ca<V*nijm$toZ-fi:7cmfrt>ffi!SLZtlh, fif 
fa#l!.frffl£*rf LTti, S n-Co-C*ft 

ST£&. Sn-Ni-CMfi^i, Sn-Fe-C# 
b b b®££. Sn-Cu-C^Sti, Sn-Fe-N 
i-Cr-C#fflt^, S n-Co-Fe-N i -C 
r-Cl$SM&&. Sn-Cu-Fe-Ni-Cr-C 
Sn-Co-Fe-Ni -Cr-Mn-C 
Sn-Co-Cu-Fe-Ni-Cr-C 
#Ja®£&. Sn-Co-Cu-Fe-Ni-Cr-M 
n-C#JWt£ft. Sn-Co-Mg#«MteA. Sn 
-Ni-MgMf^t, Sn-Fe-Mg^ 
A. Sn-Cu-MgMf^, Sn-Co-Mg- 
Fe-Ni-CrM^, Sn-Cu-Mg-Fe 
-Ni-CrMf^, Sn-Mg-Fe-N i -C 
r#AJte£. Sn-Co-Si#,fyC£&, Sn-N 
i -SiMI^, Sn-Fe-SiMm S 
n-Cu-S i . Sn-Co-Si-Fe- 
Ni - CrMS^i, Sn-Cu-Si-Fe-Ni 
-CrM^, Sn-S i-Fe-Ni-CrM 
Sn-Co-GeMaf^, Sn-Ni-G 
e# B B B§C£&, Sn-Fe-Geffl^, Sn-C 
u-Ge^ H B®^, Sn-Co-Ge -Fe-N i - 
Cr^fflS^, Sn-Cu-Ge-Fe-N i -C r 
#b b bW££, Sn-Ge-Fe-Ni-C r # b h b«^ 

Sn-Co-La^aiM^. Sn-Ni-La# 
Sn-Fe-La|fM^, Sn-Cu- 
La#aMf-£&, Sn-Co-La-Fe-Ni-Cr 
#Afte6. Sn-Cu-La-Fe-Ni-CrM 
SC£&. Sn-La-Fe-N i -Cr#IMt££. S 
n-Co-Ca#flfi££. Sn-Ni-CaMf^ 

Sn-Fe-CaMI^i, Sn-Cu-Ca# 
iFb®^. Sn-Co-Ca-Fe-Ni-Cr#M 
Sn-Cu-Ca-Fe-Ni-Cr^ 



Sn-Ca-Fe-Ni-Cr|pfaf^, Sn- 
Co-Zn^f^, Sn-N i -ZnMf^, 
Sn-Pe-Zn# B B B f^, Sn-Cu-ZnM 
Sn-Co-Zn-Fe-Ni-CrMf^ 

Sn-Cu-Za-Fe-Ni-CrMS^, 
Sn-Zn-Fe-Ni-Cr^Sf^, Sn-Co 
-AlMf^, Sn-Ni-AlMf^, Sn 
-Fe-AlMf^, Sn-Cu-Al^f^ 

Sn-Co-Al-Fe-Ni-CrMf^, 
Sn-Cu-AI-Fe-Ni-Cr^f^, Sn 
-Al-Fe-Ni-CrMaf^, Sn-Co-P 
Sn-Ni-P*W^, Sn-Fe- 
PfHHteA, Sn-Cu-PMf^, Sn-Co 
- P - F e — N i -C r#§M-&&, Sn-Cu-P- 
Fe-Ni -Cr Sn-P-Fe-Ni- 
Cr#B%S£&, Sn-Co-BMf^, Sn-N 
i-B^NHI^A. Sn-Fe-BM^, Sn- 
Cu-B*ftJt^i, Sn-Co-B-Fe-Ni-C 
rltHM$&, Sn-Cu-B-Fe-Ni -Cr# a B B 
nHr&, Sn-B-Fe-Ni-CrMf^f. %f 

[ o i o o ] * § 4>^a a B®ffl^*-ri.^ei 1 

[oioi] mii^nm^-th^m.^mm-h 
TtmoimtLzit. &.T<r>%mmtL\,\ its,®® 

Sr^-rSS n • A • X£ft»*(C*4*i*S n<0Jt* 
l±. ^-JS^OM^tCfcV^T, Sn/(Sn + A+X) 
= 2 0~8 0IS7%. J;0#4L<Ji3O~7 5ffi^ 

§^«f£ L<{i4 0~7 0M^%^fEffl-C*>S<r 
btmt U\ =&7c«^Jt$ <rrk>b 

it. »4t<(iSn>A<r)l7c^>X<07c«, J:9*?4 

L<(iSn>^A£7)7cS>^X<07cS, (Dmi&iZbhCT) 

[0102] #&mtt-r&'&<MiL : ?iz-£itih. m 

&&&7iMACD7iM(r)ltmt. 2 0 4> 8 OK? 

xv&mtfm l < , 2 o js? % frh 7 o M^%<rtm 

tf£*)mi<. §A>(C20^%A^50S^%^ 
[0103] #a B B^ffl^W^I»^^S^-ir4fi|, N fiif 

[0 1 0 4 3 6XtS$¥£L £>6^<2:van der 
Waa 1 si|sa»*»feltK$*l6«^W-fX**l 0% 
&v>L 1 2%lK±fi3:67C$t£ 2«^LLttflW-4£i: 



(a2))00-311681 (P 20 0 0-3 1JL8 



[o 1 0 5] m^+M xn'bztcc , p. Bnjmvm 

*mt LTSS;*$r<>5r£. K«7c«O^«(i0. 0 5 

mm%&± 5 «*%wt, if 1 1 < u o . i asm± 3 

MKJ21TC**. 

[0106] Sn, AU Si. G e & b'<D&}S,7t$k<7) 
[ 0 1 0 7 ] $ *>fc. tnE&£tf. L i 7CfH£ 2JS^% 

a±3 om^a-pasr*-* e t mt i< . 5K?% 

Ob 1 OflffKfelT**-*-* e k#4 9«Fi U*. Me 
L i ifcfci -5 T. MB&ft* 

JSC«B$<7) U ^^AtO^nliS!* t ffi&tZ £ k tfT'S £ . 

N, S, Se, Tefrt>MWZtl& 

-WWAhnj&l* l %J3Lh 3 0 5 i k b 
#4U*. N, S, Se, TefiMZ-k1t?&ZbT\ 

&3>. iJSLi, N, S, Se, Te^^jD 

it. ■&&mmmximmmz. l i -a i *w>My 
C0108] ^ha«Bow^3&<^<** k > tfefwrca 

mm&tf *) . J: 0 7u- H k * 6 . fliSMfcKffl 
-fftmBMIteftf*. C u Ka||c7)XtSH#f2 <9 = 2 
5* -5 0* ORHtrWlfttr-^^IMffll**, 0. 2 
•ait*6:k* ! ffiL<. 0. 5* ObTasefc 
tfJOffaK. 1. 0* OL**C: fc 0*3 
V\ CuKaHOX|S(5]tlf2 6'=4 0* ~50 

° OKH(c^h.St-^^ffii|i* { . 0.5- JilbT-a 

&zbwmi<. i. o- ob-case k*« J: Off* 

[0109] #flK*X*£tf>C uK<i Itauz J: 6 Xfg 



mtfrttmx'it. mtnn2e = 25' ~5o* Ktr-?# 

R«3*U mte®ffift2e = 28° -37' k. Htfrft 
2 6> = 42' -45* C±&e-?#18K£tU XX-& 

*. bus,. xx*«jwa»rc**uf, wnrwx 

It. x&mtirV—rtfm^t&ikTVJ Xtf*at3fcS< 

[OllOJtt, ifcExX, t>L<J4XX-'J^A 

fc9fifcfc4. 4<3!J?-?AJ£?£B!l9&^::k# J 2l]£> 
fttfc 0 . #<i«*a*: 0 (0JIf&g»{4. 7 9 0 A h/ 
kgT£>9. /57r'f KD3 7 2 Ah/k g4 9 1>. 
2^0baiSrW^§MftT'#S* { . Z»aiftCL7t* 

[0111] C#ll«^m-?ofiHI3 lu^ L/c«t o iz 
2Mb LTmt&m'SM&Wmmt:. 0. 5um 

ob 2 o >u m&Tco&mmzfflmf-z e t mt uv >. 
e<7) j: o tc¥mk&<om-fr^%&mzw&$kmb±iz 
&mzBf$i-rhzbtfX'Z&. z^izvmmzo. 5 

umti±l0u mWFX'b ZZbtfZVmUK 
[0112] CtSftf-0*S $ ) ^HW^SWftl 

-C^M4^X|Sll]f(f^«f*>4>ltSC3as*g 
faf^c^H. jff^L«±50 0A {Hvyxvu- 
A ) J3lT<0«ai(=. «t <0m b< 142 0 0 AOFOiEffl 
3 i?>t»i L < f4 1 0 0 AJaTOfcHfcWttt* e 

m^'J f-^AOffiA 0 1 4 oT^ t SS^=k/h$ < W 

[0113]^. *!&B^fcV>T. S^ISbW^** 
£k(4, ®mizCuKaZm^tzXmm8i®<r)V-? 
<0^<Hit[llJrft*^^Sc h e rrer^Jffl^ 

T&suttto-eas. 

Lc = 0. 94 A/ ( 0 c o s 6 ) (Scherrer 

Lc :8ftW>**3 
A : X«5h'-A<50&# 

>3 : (5yry) 

[0114] tm/m<w&^ mmmmtt 
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«T? .600 °CV±(r)&%Tmm I xteUM 1 tz l> 

(mi o t-thztx\ it&mnm^tmmz 

cons] mtm&w&ztth^m-nxn.m 
v-?m.* i&t-rz tmkmmi&m ( 1 - 1 
a/ 1 c ) x i o o%-c&s . *&Bjrm±ie5^ff 
SSftft#.SIflo#J£v^i3 o%&±hlz tmt L 

<. 5 0%iiLhJ>l.;t*<«tOif*U<, 7 0%Ja±*> 
ft.ri:#$fe{;:jJ2U\ 

C 0 1 1 6 3 C^1t£:£fiiV>#£ U^ESD # 

a yt-^yxa^&fe&v^fc. «stm 

[0117] «ieilMUt^tt?<OJt«inRtt. 1 m* 

/g«±. s^fctt. 5 m 2 / g ti±T-ft a ztwm 

ET(Brunauer-Emmett-Te 1 1 e 
r) 8cTftW3flft. 

[0118] utiMtG^wmam) ®m.<?>& 
js«. txmm imitmz* mz 

mmtzztizx^x. Gfflwmammhni 
mi-izbmrn&'o* zmzmthztrfx-z 
ft. imtmxMmthumtLxit. 
wmsmsrymzmx Lxmrnsamm-hum^ 

HStftlfrffifcaft. Z<7)mm$tt2-£Z>Ztlz£-> 
X, *HHM#«gSfc:tt$rft#. K**«a<5S*% 

zmthmzzz, t . vf?j*-<xm&(?)nmmit i 
momma. yf-7 a*) 

mz. tHut&&wmmt£Rm±Mimrti 

i£ t> %> , 

[0119] ±127 7ftftiiSM£ffiMtft#£i: IX 
t-7A^i'07 **fc£*fc*irr fti§?ffte?§if*!UI 
[0120] S^iMaWWfc L<li7 -/ftlWftlS-Ctt 

o . o 5ns.%a±.5m&%UTtt-tzz tm 1 1 

7 y JKc** 3«4%WT. ttfc 0 . 1 



[01213 i^©jK<oags^rffio-0yt lt«. his 

#tf&fc*^#ff#£T'8!l5g$fi.ft . 
[0 1 22 3 CZJME« 02(i. *»»0Z»«lfi 

0 . *«w<^miaBii*reft sj*fl&202fciEfii203 

4*yg3Wlc («»*) 2 0 4*rtLT*fflll4E6 

2. Efi§2 0 3<±. *«m«6«^2 0 5. 0 

[0 1 233 *»«Ttt, WitfHl < a) fc L<tt 
( b ) tcijrfJ: 3 Hffi2 0 2 fcffltiftC 

ktioT. fi*2 0 2«3Wl*ft: | Jf">Afc^AftU 

t. ^E&mirMsOjgLTt). m*Ar7^y^2 0 7rtr- 

<0B«IMJ«*y«fc<, MMKcJ:ftmifMi (3W 
[0 1 24 3 (*«2 0 2> tf»Lfc*W»0>yf-«7.& 

z<j^ifi!i<7)ftffi2 o 2 1 Lxu, m&ittmvmm 
tim#io2tfmx'*z. 

[0 1 253 (£S2 0 3 ) ffi£U:*«9JO«fffll& 
fr$:flfii(cfflv ^ U AZ<«Kft<0Srt8i: iE* 2 

flKS«rtt*»fe* l 5v #*L<ttyf">A-f*>'«)*xh 
»i:=ar&jEfiieiMI*'fe»j£S*ifc«k**fla6»fei« 
ft. SfetKiEagS1Mr36»feJB«SitfcWi. yf-«7A 

^Tttiiife*c»Willwr3&Jnifc»fi*»fejSft<03&«ff 

[0 1 26 3 yf-7AZ»CWIfcJBV^ftyf"7A>f*y 
j^AWKftltl. S^E^ttl. Uf"7A-^ 

&HR<ufe. yf-7^-»9*nwftiiii, yf-7^-s 

^«tLT<i. J:»)»4L«i!;f->A7aR***tft 

yf-^-^AHKftfli. yf->A-g^gsft 
ft. y?-'7A-a8teRSfla*fcflHfl'fft. s^ses 
^kft. s^^mKftft. s^ssHkitKom»7cx 
t lt{±. Mitf. d»*ftv^if»^^rt44seaR 

T'*>0. Sc, Y. 7^/4 F, T^f-y-fH. T 

1, Zr, Hf, V, Nb, Ta, Cr, Mo, W. M 
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n, Tc, Re, Fe, Ru, Os. Co. Rh, I 
r, Ni, Pb, Pt, Cu, Ag. A u#W5££ffl^ 

[0127] JJEjESaMJ (lE&tffl) M 
U-htZVI-VAU-xna. £ 

ttJRfc S c h e r r e r05**6it*3*l*l&&?lM 
X{±5 00A (*>7XYu-&) VXTVfflBX'bhZ 

<. 0. 5* Ja±T**Ck*»J:9#*U\ 

[0128] ±xffltis^t>jimmttt>i*&£ 
Lfc*«w>wiaBi* <io2) t,zm^t>tihi><7)tf 

f-^y, sa, Xy7/k a^vi/X**— /Wfc 
i'riW £>*il>. ftmfttfMfc LTfiMgjift ( 1 

o 2 ) izm^z>mn&<7)B#b®m%h(r)#mx'$ 
h. 

[0 129] M*y<E#tt204) *fWJ*>y*'7A 

[0130] *»W<0ZJWK6fc^V^ 4 ^yfcSfltf) 
*!*<*, 2 L/C. L<l*l x 1 

O^S/cmlilt. i0if?4L<«i5x 1 0" 3 S/cm 

[01313 zftwiwt Lxa, mm. h 2 so 4 . 

HC 1 , HN0 3 3tf)lL VfJ&jj-y (Li*) til 

(BF- ( , PF- 6 , AsF- 6 , CIO",, 
CF3SO-3, BPh", (Ph : 7i-;H) ) 

fettfflYSS. xJBffll, SJEFOWRLfcOl/t. + 
[0132] UBSftWWftOttjKfc LTIi, W£tf. 

r-bh-hU'k ^yy-h'j/k ro\zvvij-x* 



tKo7^y, ahnO-k'y. y?DDI?y, yl 
hdfj/X^V. 1, 2-y7h^yI^X ^DD^y 

•fe'y. r-7^o5?hy. my?^. 
[0133] xJEiWKl. mm. «tt7*5-*\ * 1- 

[0134] «i»ao«**i»jh"f*fcAt=. 

WWfcl/Ctt, yf"7AjaRfc^>f«7aR4:Uy7BIS 

[0135] frte-b^'i'-^w. z&m?fcrt-cii«i2 o 

2tEffi2 0 3(0^SrK<-S»l* ? S)&. 4fc, 

[0 136]-fe^'U-^i:L-Cli, VW^MtViffi 

mx'^^mn^i. fro. mMmz*MX'$%.x'bz 
>mtft>&. iKtf^x. ±nv-9 tbxit. mi 
tf, #7X, ^urDtr^y^-KUx-f-u-y^t'o^'j 
^•1^7 -f 7?XH. Wis ?o 

vmx'bh7vwm-7<fr-u. *mret>6# 

[0137] («?eo^«t flis ) wmr>-im,m> 
mmtffi%.t\sX\t. mm. if». Rft». 
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[0138] 03 . 04 MHHLT. mm 

o-f y»> ©fco»rffi0-c-$> o . 04«i^n 

^5/^HI§jS«?fi^lSfaD05:*LT^S„ ZtibW) 

i®. -r (tm • -tyu— , mm^ 

[0 1 39] 03. H4£tiwr. 30 li:4 0 3<i£ 
ffi, 3 0 3t4 0 6J±iEffi. 3 04t4 08(ifl«i}&? 

v7tt:itnG&) . 3 05t409(iIS 
(ZEfiSfcXJijE^A-yr) , 30 2t4 07{i>f 
^figfr. 3 0 6 4 1 OitifX-y-y K 40 1lil 

mmmfa. 4 04iiiE«&tft. 4 1 lme&K, 4 1 

2(iftSU-h\ 4 1 3»13EttU-H. 4 1 4li££# 

[ o 1 4 o ] 03 kswps < a-r ys) <oz»:«?fi 

Ttt. jEtt^V**trjES3 0 3fcftWffll*{|;l 

fc*«3 o i t bVHmwmitewu-f 
<M*>Bmto3 0 2*'ftixmztixt}*). zcon 
Mm^mm-t ix<oiEm&3 o sfuzjEWsn^^tct 

mil. HWBWIU&R-k lXOm*v vT3 0 4 

tckoawsfiTu*. zLxsLmsmnmmtizii. 

ifx^r-j V 3 0 6i)WZtlX^&. 
[ 0 1 4 1 ] 04 AM ^/tsfflttfittZjMKi! 

TI4. I«l*#4 0 4±(C»jRS*lfcjEtt (MS) if 
4 0 5 £*pf SIEffit , ft«&*«#4 0 1 llcitjft 
(*m> 14 0 2£WUiJWS4 0 3**. ^fr< 
t i«lfii*ff»Lfc-fc^U-^0'f *y<g$ft4 0 7 

®&4 0 6<0HJPSfflfcttIE*SHFi: LTOJEfii^ a- ••/ 

7-4 o 9iww*&frc*i 9 , awmnQwaMzts^ 
xtix>r», h4 i oms.ztix^&. mm&vm 
m<7)mmmitmm4 1 lSr^-LTiEii^-vxrfflii:^ 

XkilX^h. Effi4 0 6tC^V>T{iiEffi'J-H4 1 3 
£ftLTiEli^y74 0 9£«^$ftTV>&. Xgfig 
4 0 3£ovrCMtftffi;-H4 1 2£:frl/C£tiffi4 0 
8 J: ttttS *VO i * . Iffi* ^ 7 rdttem&rtgBOl*! 
£E£pgt&£*><0$£#4 1 4tfmtt>tlX^h. 
[01423 mT^ Lit J: o \,z%m 0 1 O&ftMK ft 
®4 0 3<0«!ft®S4 0 2IC. «J4Lfc*«*^4ll 

[0143] mTT'fi, 03^04lC^U:®fi<Of&* 

( 1 ) AS ( 3 0 1 . 403) WrlES ( 3 0 



3 , 4 0 6) (DmitZ. (302, 407)5- 

Efi&fe (305) sfcfcttjlfiSai ( 4 0 8 ) tcffl 

*&tr. 

(2) mn£&AUc®. JWHMry7<304) * 
£«:IEfii*-vy7*(4 09) iiif^yh (30 6. 4 
10) 

(3) JJE (2) frUhhZktzXiX* 

[ 0 1 4 4 ] **J, ±JfiLfc l> f">^«ft«tmWH. 

[0145] 5S:ZJ«*£«j**4amfco 
(leaty^-y*^) y h ( 3 0 6 . 4 1 0 ) <y># 

mx'%&. mmcr>$tnm;k ua±» 03^04^3 
[0146] am) mmonmt lx. 9.m<ojE®& 

ttiiinmfc (305. 408). RVnm* -v7£ 
MilEm** v7 ( 3 0 4 , 4 0 9) 3j»fefl||fiS*i6. 

4. 

[0147] 03T'JiiEfiifij ( 3 0 5 ) *>\ 04T'fit 
figffi ( 4 0 8 ) *<«?fiyN'7 ( ^-x ) ^iiattv 

Ifii&i^iASffi^ffiyN^^y^^^fflL^u 

-/VJjW-tcfc^ ais^t'o^g. ^'jroui^y^t' 

[0148] {mm y?">Az#»ffi(c:{2. m?fiw 

[0 149] 

*mniztit><om6&mizm%.ztm,ff)x-tt% 

w 

[0150] mmi 

(ftfiWRk TOSg 1 0 S 9 
nyco^gxX^*, ^fiflSS^nyiOay^h^ 
*^7C«it2 0 : 8 0T«^U *mjWfc£i3L 
ii:lii!l$;HWode 1 MB- 1 UStfO^D^S ( 8 5 
%Fe-12%Cr-2. l%C-0. 3%Si-0. 
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3 %U n ) Wi<7) 3 0 -y h/H&StC»B£ 1 0 0 g fc iSfl 
1 9mmO;?OAg$£fH 2kgA*n:. §&l*l£7 
iVlVtiXX-WMLtzft. Wi®* 1 OB^^^T S n - 
Co£&|»*£f#£. 

[0151] t#^*l£ffl*<7)*fijfcft$r£ ? or 

(xma) s ffcssr^xvf&ft (icp) ft 

tfvmfelfc. I C PmX'ii. ±jESS:F e fc-f& 
0. 4*^X5l«<VFIBW t IHiSftfcO*T» '&hti 

hi. 

[ 0 1 5 2 3 4fc. ^«*<«it»l 
i|S!fti9rS? ( H 0 R I B A 

LASER SCATTERING PARTICLE 
SIZE DISTRIBUTION ANAL YZ 
ER LA-920) T'*C»|ffeBatf IZXtt&Z 
X. tttftt:. r«H&7fi»*l. 9S?nyt*ot, 

[0153] ft^tt'J^S : 

I"/? XiSSIIlifrilHR I NT 2 0 OOliZX* BfciZC u 

®$.i\s9mt,z£r,x. *mwfiiutf->tzv—7tf2 e= 
25' ~5o* izmiLx^&zttmfrz,. mm 

h<7)±e-? (20 = 30. 4* i:43. 6* ) 

o*mmt. ztiztii. 3* ti. 8* t^Jt. ^ 
tus. a*, x^mtiff-v-hot-^^wititisi 

Jfft*>^S c h e r r e r (Qftfr 

4 Xli Ztlftl 6 5 A 1 4 9 A X'h -> . 
[0154] ( HSOfHRJfti; ) JJg-cft &*lfc£M» 
9 ltl^C, »«1flBM*i: LTM&18*4M%, & 
*ffli:LT2fia;%<7)^/^^^f-;Hr/Pa-X. 3 

fflOMtffiJIj&M 0 S?D yff X'%) 2. 6 g/c c <T) 

[0155] (ZiWESOftH) *0f«i. H4£*L 
JtBrffl^jt^ A A"t-< X ( 1 3 . 9mm^x50mm) 
coy^AZ&m}{!!£f£i8L*:. J2lFCtt, 04£#<I 

[0 156] (1 ) m®4 0 3cOf£SS#flI 
JJffCfWLfcWHtil**. J5fi&0*&Sfc«»fU 

fifc««U aflS4 0 3£l»fc. 
[0157] (2) ES40 6c7)^i!! 
OJKK'J^At^ny^hSrl : 2 *>*/Wt"Cffl£ 
L£f*. 80 0X:^«a-C'fMIL-C. 
X/l'MHfcftjfclMlLfc. 

OiJCQ^fc PSS Lfc U f"> A - 3 y \7P h Kfllfta 



t y 7 », -ft: t*- y f v » 5 w t % £ s& l fc ® . n - 

[0158] iJE©Ti#^fl^-X h 2: . 2 0 5 
?oyc07*/l'$-'>A?S<9*m#:4 0 4fc£*«6ltU: 
«L o-4/Tl'XS?EffiiS&»J14 0 5<0JS*£9 0 

y-HtLT«Mfi««air««u lsoxrciMBK 

«LTIEff4 0 6*fl*l,fc. 

[oi59] ( 3 ) wmntmzM 
®+mz*#m2;Uz^i-i'yt>-#*-h (eo 

fc5>* h (DMC) fcfc, WHteLfc 

(LiBF 4 )tlM{mol/l) $ft?L7t&0$-«; 
(BJSfc L-CfflV^. 

[0 160] (4) -te^-* 
ff^2 5 5 ^oyco^yxf-uyco^fL-feAV-^Jrffl 

u-^rawHUcwifiK^HSfts^. 4 *>m&m o 7 

[0 16 1] ( 5 ) m?fcc7)»*AT 

«*£Ttt. ss£- 5 omFo*#**au:««# 

<Dft®4 0 3fciE&4 0 eomz-VtU-ftm*., -fe 

7-WXX+-)\,Vi<r>fmZiA 0 8H#AL^. 
O^V^T'. M'J-M 1 2 5rflfigfe4 0 8c0l£g5^X 

0ftc7)jEfli^+ yr4 09(ciEBy-H4 1 3SrX1C 

^Ht. *»Ly>»-CiE***yr4 0 9i:Jl«54 08t 

^»$rft®(cJt^T A^ < Lfcftff81£M<tfGt2: L 
fc. 

[0 162]m?t!!(OttfigfF«i 
jHtMl-CftWUfc^t^. ^»««rfr->r«ftfc* 

fc. 

[0163] ®&mat. ixrcr>£ o t ixn-ytc. % 
wttwmmrhtmisfrh*5s&mks»t ixn 

tzO. 1C (§ft/B$f§leoO. 1«W«8E) 
tTff^«fl!imE*>'4 . 2V«gL£BW4. 2Vco 
^E5E«{cflI0JSt-CltlOB$S^mL. lO^Wi* 

itom. o . i c ( «s/«sisiw o . i fgoma ) <ico 

^m^-e««f!«E* { 2. 8Vtcld5tf*i-Ctt«L. 1 
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B<oaw«««*»fe*«>fcfUcrjMiufc. 

[0 164] mL%9-u>%mt. dizLTTk 

[0165] mz. im 9Mhh±. ±§imumxi% 

bM:3it-4 ?frB*>1ttSM5&*£2»klX. 0. 
5C 5®<r)mt)<r)ftimt. 10 

ft0)ffimffi}*L>ttZ>+)r4 9il>\*r4?ll'tLXft^. 

fc. =3rfc, Ja±oti«t4k*Taifc:*r. 

[ o 1 6 6 1 nife^j2~6fc xx/mm 1 ~2 

*l«J:tf*2(cji*fUKc. &RxX$*, rm'/PMB 

i&7tmit*%ix . mmmitrnm^mx-m^ 
xumz^txsn -co-smut®*:, mtitzs 

n - C o £&8»£> . HJfeCT 1 t ISI^co^feT', ft® 

[0167] m5\t*w%<r>mm3<r)mm>mmk 
<r>m s/waaskoxtmijf h *«tHr* & . 

[0 168] H7fctt. gft0!4(=?MltU:#AJrs 
n -C o^M^OttK^oasaSR^LfctO-C 

h o . ( * isrym )iim$?a >x-h h z. 



[ o 1 6 9 ] 9mm 1 1 mitzn%Lti*iie>0te&i: 

ttfrxmi&XV^lziji?. &i>. m#J:tf*2 
[0 1701 fa *J«fctm2{i. HSiWl^^HSfiWe 

tT'fc##wi i &V2 x-mmuz^nxx-a avp h 

a ( l i c o o 2 ) frbfm LtzE&frbtch o a 
thXifiUzhnx-bh . 

[01713 mnmzkfrh. imwxx&mx&n 
mm® (Mm) izm^v^A-^nmit. 

[0172] ^Jc«<0^-ny^t^&«^Aat/^ 

L<ii2 0®^%~8 01S^%, J;Oif4U<«i3 0^ 
: P%~7 0S^%f*l»;t* { i)*^. d-ITti 

[0 1733 
[HI] 
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on 1 

oU.l 


i 

OU.l 


t-/i Tmra Weg.; 


7u- |> 


1.0 


1.0 


i a 

l.O 


c — y l^fiir-rv < a 




00 


R7 
Of 






4o.D 


4O.0 


AQ ft 




c — y z^ptfira Wegj 




1 ft 

1.0 


on 


9 A 


I— X u #oBH J ^ 1 XS 


49 


49 


45 


38 


3£tt®»^ 1|§ 


32 


53 


67 


67 


3131 


91 


93 


97 


97 


CmAh/g) 


130 


190 


220 


240 




1.0 


2.5 


2.8 


2.9 



[0174] [«2] 
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Sru-Co, 




$mm 5 


•mm e 


2 


X 

mi 


61 


70 


80 


82 


7 


39 


30 


20 


18 








mi* 




XmftM (h) 


30h 


30h 


45h 


45h 


fcf-* 1<D2 0 (deg.) 


35.3 


35.3 


35.3 


30.4 


fcT-*l¥tt(B (deg.) 


1.0 


0.9 


0.8 


0.6 


lmzwcxk 


92 


97 


108 


143 


£-?2<D2 9 (deg.) 


44.8 


44.7 


43.6 


43.6 


tf-^2^««B (deg.) 


1.6 


1.3 


1.0 j 


0.7 




58 


69 


89 


128 


lEJg 


82 


82 


84 


85 




98 


98 


99 


98 


ittS^M CmAh/g) 


380 


400 


410 


410 




3.5 


3.0 


2.4 


1.6 



[0175] (a) 

( 1 ) i c pmomm. mm^x-cowj^mmiiF 

e 0 . 4 %&TX'$) n fz . 

( 2 ) im ?)vmw&. mm i om^nm.* i . o t 

( 3 ) MSSKi&B L£J8»$/Mi4>M:li8 (ft) 
Model MB-l£ffiJ8U:„ 

[0 176] HM«l7~8tiJ:t/##M3~4 

[0 1 77] H3. 4{C*-f«C &«XX$*. 3 A 
/PM»5f?^7^1t^tT, litem £l§]l*4>;ft£T16 

[oi78] m8ii*%m<r)9mm7<7)M®$.ii>!&m& 

umm 3 <r>fix r h v 4 xj&afio x item * 
ai utmmAnm^wmmxvm 



fc> wi&0f|jJ£M3, HMW4tft(3^-r. 
[ 0 1 7 9 ] SriK ##0113X12. &«ft*tf>ISS8t# 

TnmOX'bitz. ^F%SJgl 0 S^o><7)^JRxX^ 
Wig3 5^py<O3^';Uf^*5r7clgit2 0 : 

80Tig£U ^TK^^x^a^-y^tcSAt* 

•OliiSrBJfcU 7Jl>ly#*Z<mtfZkVXmi 
X. 7h^X££T£M**£ff*:. ¥*%fiffitt. SI 
5&OJS£7S:7oy?S>o£. 
[0 180] Sn-Co^fC'li, Sn 2 Co 3l SnC 

o, sn 2 co s tf-&mmt£®x't>zzbtf-&mz 

[0181] mt5±V$k4l£, JJB&NSMteftfcH 
-<Ott*ft6VMHWrofeJtJp<o, -f=5rfc*>W(l3. 

4, 5. 7txtmm3. AX'vmitzimnxx- 
frbfmuzmk&Mmzow&zm^xftmzfi 

»'Jf->A (LiCo0 2 ) *»4>fHRLfcIE«a»4>$r* 



(30) >00-3 11681 (P2000-31JL8 



- n / v GMUzmmt s n 2 c o nmLmzft^ 

[0182] H3fcJ:tm4A^(i. <kM&tt£'fa<r)& 



Xlim IX V vjrt r? Ayi, h S^kOS^JSTcS 

[0 183] 
[«33 



S3 



Sn^-Co, 


mm 3 


£ttff 7 




X 


2 


67 


61 










7 


3 


33 


39 






JEWS* 


ma* 










Xmv$M (h) 




30h 


30h 


tf-;M©2 0 (deg.) 


30.4 


35.3 


35.3 


bf-^l^ffiffi (deg.) 


0.3 


0.5 


1.0 


fcf-*l*S&?lMXA 


307 


166 


92 


fcf-;?2<D2 0 (deg.) 


32.7 


43.6 


44.8 


e-*2*ffi(| (deg.) 


0.3 


0.6 


1.6 




346 


154 


58 


lETi 


71 


80 


82 




98 


97 


98 


SC^rfi (mAh/g) 


177 


390 


380 




1.0 


3.8 


4.6 



[0 1843 



[3H] 



(61)100-31 1681 (P2000-3 1JL8 



S4 



Sn, - Co, 




mm 4 


mm® 3 


X 


57.1 


i 


42.8 










r 


42.9 


i 


57.2 




OH* 






mm® (h) 


30h 


15h 


15h 


tf-*l©2 0 (deg.) 


28.4 


35.4 


30.1 


*-7\Wm (deg.) 


0.7 


0.5 


1.8 




130 


166 


47 


fcf-?2<2)2 0 (deg.) 


44.7 


44.9 


43.6 ; 


lf-^2^ffil« (deg.) 


0.7 


oj 


2.4 


*f-*2»*f1f*XA 


136 


137 


38 


fcttsa** lias 


75 


70 


67 




97 


97 


97 


tt^$g (raAh/g) 


280 


240 


240 


****** 


4.6 


2.7 


3.7 



[0 18 53 (it) lM*/HWWi. #3«3tf>*&l3 
fttl. 0 i: 1/CffltSftU:. 
[0 186]HM^J9 

mm: t wmv%m&m*7frt. 

[0187] «5ICStt«fc:. 3A>h 
;WTlSftS:4^T S n -C o fl^ii*: 

sn-co^MM*^ iwrntEHitoaare, ft 

[0 1 883 *<0»»fe«5fc:. Htr^HSIWl4i:ft(C 
^•f. Bl2U4:$ra^ttn9AZ^|||«4^fiii$ 



mmm 9 1 mmm4 taut . zmwrnvmn uz 

[0 1893 *5c7)J£**^. (3«JR-cOXX*W«T 

^t@t^2<9 = 4 2* ~4 5* <9t-?20¥(»> 
t>3tW.Ztll&& I F*MX<?>1]tf2e = 28° -3 6' 

<oe-? i<o-en«J:0fflM* { 5i^«tarj>i.. 

[0190J ££-Cl±*l/0*«ri-W. 

[01911 
[£51 



(82) > 00-3 1 1681 (P20 0 0-3 1JL8 



S5 



Sn, - Co, 


5U6ffi 9 


mm 4 




Sn : Co 


Sn :Co 




= 61 : 39 


= 61 : 39 


nlW 














10h 


30h 


fcf— 4 1 « 2 d (dec } 


35.3 


35.3 




0.9 


1.0 




101 


92 


t?-*2<&2 0 (deg.) 


43.6 


44.8 


tf-*2¥fiHfB (deg.) 


1.0 


1.6 




87 


58 




1.0 


1.7 



[0192] (a) 

{ 1 ) ICP^-ff^*. ^a(iFeA<±T'0. AW. 

( 2 ) 1M 3£«fc0l|9?)»friIIiSc£ 1 . 0 1 

l/Cffit&fcLfc. 

[0 19 3]HteWl0~l 1 

[0 194] ^6fc*-f«C. ^SSlOiJ-n^ 
T^©@l~3S^ny^3M*;i/hSi* 

^7cSlfc60 : 4 0t^L, hM'V 7'J7faft8 

P-5 MS^i'i;«i^f>'WXf-/i' 
(85. 3%Fe-18%Cr-9%Ni-2%Mn- 
l%Si-0. 15%S-0. 07%C) f{c945cc 

* 1 2fflAnr, »»rt*r^yxr^-ci«<^iSF» 

omiX. JOiSSl 7GT'4B#H (XJtftl 0) 

uio^ra (UttMi i ) wkmmixsn-co-&£ 

[0195] ftt,tlWitt<D®j8.ttm XfSv^f ? or 
^yi^X (XMA) -CMJgLfc. XMA^ffiSA^ 

fc J: ->XW<$h Z t tmW Uc. 
[0196] nsotirz-kimrfa* . S7c(c:C u COK a& 



s&ami i o t mmm 1 1 n&m*v> xmmi- 

WZ t tz X -> X , fclfctfoT v >S ,r fc 

[0 1 97] tcii, 14 5. 4 6KH1 3«>5Bi«l 
0, 1 lnxmistifT+v-hCD&XmZTfi-f. 
[0198]*/:. HfeftfcS n -C o£&ffi**>^ 

&z.<xm®zmi, mmzfi-yxmtimm. m. 

[0199] *tf)fS*£SK6K;jrf. ^6{±. ggffcm 

ofc»fe^i lfcfcwc. #siii^fttifflSU^ B B 

Z&tthfz\><r>X'bh. 

[0200] moggfrd. «0TH-0>.XX#g*C 

tfrfc®#fft2 6> = 4 2' ~4 5* <7)V—7 2<7)Wmfr 
mW.ZtlimikT+HXOlTtf 26 = 28' -36' 

oe-^i o-enj: o fflraa^ * «t ? xb% . 

[0201] frfc, CC1T-{±^UTV^V^ S 3^;H< 

fc. 

[0202] 
[*6] 



(&3) 100-31 1681 (P2000-31JL8 



86 



SfU-COy 


m&m 10 


mm a 




on : Co 
= 60 : 40 


Sn : Co 
= 60 : 40 




SruLfiCoaajFe^jCru 


Sn<fl^CQsaflFeuijC ru 


a&bsihi (h) 


17G 
4h 


17G 
lOh 


tT-?loD2 0 (deg.) 


35.5 


33-8 




0.8 


0.9 


^-^lte&^iMXA 


110 


98 


tT-^ 2<02 ^ (deg.) 


44.7 


44.5 


*f-*2¥ffi« (deg.) 


0.9 


1.3 




104 


68 




1.0 


1.2 



0 



[0203] <&> 

tixmm.uc. 

< 2 ) mmizm ud&ttf-^s/ni w y 

[0204] leitMl 2-1 5 

[0 20 5] «7. 8fc«*«(C» &JRxX$*. :m' 
JW4fcttig»&*iI«:J!IvvC S n -C o 
[0206]f|^Sn-Co^M^. gftffl 

[ o 2 o 7 ] 0 1 4 \vmm* mm i mwl*- 
fr§A*mt0xwm+*-h* mam 1 3o®m 



MEX-fr 5 frWmn XHEttf f - y - h . £ * fc 46T 

[0208] 04 l-4 4(cHl4«HafcWl 2 
-1 5^XiHllIfiff-^-hcotfc^[l^-r. 
[0209] **>*S*£f87tJ JtfSSfc*-*-. S7fc 

it&tsi*. ggteu 2~i 5tt>v»r. s-auss* 
<r>^mm\ 2-1 5c7)yf-7AZij^?fioi cj^gcm-f 

4"?/l"INr£^1-0T£>l>. 

[0210] *7fcj:tf«8tf>is«a>&, kith-ox 

*M?)l$?tiltmfi26 = 4 2' -4 5° «oe-?2 
02WWB*» fcfWSilSISIfcflM XnfiV 2 0 = 28 
• -3 6* <Ot-^l<O*nj:0*BW**3lva3-C» 

[02 11] 
[*7 3 



(£4) )0 0-3 1 168 1 (P2000-31JL8 



S.7 



on* v0 7 








Sn : Co : C = 


Sn : Co : C = 




40.5 : 53.9 : 5.6 


40.5 : 53.9 : 5.6 
















17.5G x 2h 


1500rpm X lh 


\ Q)2 9 (d«r) 


30.4 


35.6 


tf— * 13&fflrffi (dei?.) 


0.8 


0.7 


tr-* i x a 


111 


118 


tf-^2CD2fl (deg.) 


43.3 


44.4 


e-^2#M4@ (deg.) 


1.7 


1.8 




54 


51 




1.0 


2.0 



[02 12] 



[*8] 



(85) )00-3 1 1681 (P2000-3 1JL8 



S 8 



Sn, - Co, 


14 


*mm is 




Sn : Co : C = 


Sn : Co : C = 




40.5 : 53.9 : 5.6 


40.5 : 53.9 : 5.6 


mm 






iwmw (h> 


ISOOrpm x lh 


1500rpm x lh 
17.5G X 2h 


tf-* 1(02 6 (deg.) 


30.8 




*-9\¥*m (deg.) 


1.05 






82 


- 0 


fcf— ^ 2(02 0 (deg.) 


43.9 




e-*2¥«« (deg.) 


1.8 






46 


- 0 




2.7 


9.5 



[0213] <&) 

( 1 ) 1M ?>WWirii, Xffeffl 1 2iO*^l3StSr 1 . 0 

( 2 ) MKcffiffi ltzmM.X-Jl> S /Hi M 7 7 1/ -y f- 

@K»iMS(cU (tt) ftAMWHfmM I CROSSrfc 
JUL*:. 

[0214] ##CT5 

f£«fflfc LTHSfeffll 0<02M%cO^;U*:^^-?-^ 
-fe/Po-X (CMC) % 3MR%<?)#0\z->lsT>Ua- 
;KPVA) 5MKWJ7yfl:t'J^ (P 
VDF) (C»iT. «fJltt*(c9i-C. N-*?-/W-2 
-toy H^ttffl-f&eW-JdSatWl OfcHSMcWi 

[02 15] SfcfcUf-^ZiMKfifcfBRU 
*fT->-C:B*>fc«UL 30W^-py«i*a^-f 
JWKOiMK:fr-»fc. ****** 9 (c. ffittogtitM 
10fc£fc*H\ 



[ o 2 1 6 ] ^9{±, mm i o -cfWLfc***)** 

tti«W>»Wl*# U 7 -yftt 'J -fy ( P V D F ) 
[0217] «9«>ISX*6li. 7 ^xnm^nn 

-#>*»! * All tfUMfcHAT , 

[02 18] 
[*9] 



(86) )00-3 1 1681 (P2000-31JL8 



£9 



Sn, - Co, 


m&m io 


5 




Sn:Co 


Sn : Co 




- 60 : 40 


= 60 : 40 


XMAffijfc 




Snau&Cosaj-FefejCrij 








i&gBjH (h) 


17G x 4h 


17G x 4h 




CMC:2wt96 
PVA:3wt96 


PVDF: 5wt96 




76 


15 




96 


23 




L0 


0.05 



[02 19] (a)^^/WMrti. UttWlOO** 
HiaSrl. OfcLTffifgftL*:. 

[0220] mmi 6 



#*$tf>fc. *«0t8SI£*l 1 IK**. 

[ 0 2 2 1 ] * 7t . 01 6-H3 6fc#KfkO££tm 
MHUiXUBUfrHr-h**^. H16tt33iWl 
6<7)No. l<7)*ffi. Ill 7«iHJIWl 6cONo. 2<D 
tffl. Bl8ttJtltMl 6ON0. 3tf)ttfl, H19»± 
H«*J16<0No. 4«tm. 02O<ilS]S£fl3Jl 6«N 
o . 5 *>«atf>#« «r S/WSflffc «fflflW)X||EHff f- 
*-h£jjcfllT$>l>. 

[02 22] (22 KdSami 6<9No. 70>*f*k 12 
2 2{iHfiSfF«l 6ON0. 80ttfL H2 3liXltffll 



6cONo. 9*Wfl, . H2 4U2g|tffll 6<ONo. 1 

[O223]H25UHtt0ll6<ONo. 1 6<0tm, 
H26ttJWIWl64>No. 1703WB, H2 7tt5ttt 
M 1 6C0N o . 1 80>ttfto#« £ Sy^amf fc&m 

[0224 ] m28nmmmi 6<ono. 2 0<®#fi. 

H2 9tiHitWl6£ONo. 2 lOtffk H 3 014381 
M16<ONo. 22<9tt£k . (23 lttHteWl 6<?)N 
o. 2 40flfl. H3 2ti33fcMl6*>No. 2 5<0ff 
H3 3«3S«f!l 6ON0. 26<7)*ffi. 034ti 
3diWl6<ONo. 2 7<0WH. . H3 5ttSat«16 
cONo. 28<7)WPk H3 6{iHiSPII16cONo. 29 
eMW>&« i 5 A*3SM>X«i»rf-*- h £^-t0 

[0225 3 
[S10] 



(£7) )00-311681 (P200 0-3 1JL8 



£ 10 



No. 




c — 7 

mm 


deg. 


i 

A 


m> 

70 




1 




30.3 


1.1 


125 


97 


5.2 


2 


Sn»Cu« 


30.0 


0.5 


123 


95 


6.2 


3 


Sn4aaBii«jCo4o 


27.1 


0.2 


431 


84 


1.0 


4 


S^CobLUN 


35.0 


1.0 


92 


86 


5.0 


5 


SnaLftCcuT jC^i Mg iza 


43.3 


231 


50 


100 


26.2 


6 


SnsQjCoaoFeioj 


35.4 


0.7 


144 


98 


12.5 


7 




43.3 


1.1 


68 


98 


13.2 


8 




43.2 


1.4 


65 


98 


28.7 


8 


SneaaCOaaiTito 


43.4 


2.3 


40 


99 


15.5 


10 




44.7 


1.1 


85 


98 


10.5 


11 




35.3 j 


0.5 


174 


98 


12.5 


12 


Sn^uCoauMow 


35.32 


0.6 


177 


99 


6.5 


13 


SnwCoBoaAgM 


35.3 


059 


173 


99 


15.0 


14 




35.4 


0.6 


169 


100 


20.0 



[02263 [fill] 



(£8) )00-3 1 1681 (P2000-3 1JL8 



£ 11 



No. 




2 0 deg. 


deg. 


A 


mm 
m 
% 


m& 


15 

lu 




35,3 


0.4 




99 


75 


16 




35.3 


0.7 


144 


98 


15.0 


17 


Qn „ jfVv, .Fp,. ,P_ . 


35,7 


0.7 


140 


98 


13.5 


18 


SntiFca^Cuo 


44.8 


1.3 


89 


100 


7.8 


1 Q 


Snaa^CoUujCoLiittiAliaa 


•to. I 


1 ft 


fid. 






tt\J 


OI l4jVAJ42l-/ BljOfl 


440 


2.5 


36 


100 


27.5 


21 


Sris? i Cqm i ZiTiB 


44.9 


1.1 


106 


98 


15.0 


22 




44.5 


1.1 


61 


98 


11.0 


23 




37.6 


10 


g 


98 


10.0 


24 


£ru«Pi i 7r— A t. 

OI Uv U \\Ctl 2gx\ 13 


389 


80 


11 


99 


18.7 


25 


SrbtT iCUtn*Zr*i a Al« oCa* 


42.5 


3.4 


26 


99 


20.0 


26 


SnaoCu^Nbtfl 


42.2 


1.5 


61 


98 


15.7 


27 




43.7 


1.1 


81 


98 


15.0 


28 


SrvJSTiaNba 


43.6 


1.7 


52 


98 


14.1 


29 


SneCojCuAU 


43.5 


1.6 


56 


99 


27.3 



[0227] m otsxvmi mi^^9£x- 

[0228] £&MKO$aEJ: LTJi, ±Wtt£sK-/l' 
5;UtfflV^. WBfcl/Ctt, No. 3tSn 73 Bi 2 , 
No. 4teLi 3 N£&Sr. No. 1 9£L i 

so a i^&zmwmz. m&mmm®t i 
xmttz. 

[ 0 2 2 9 3 S(cMM83ti*^£t0*a&]&«> 
CFe, OWCN i . Cr*<^^5t5(C^AtTV^. 

fc^fcjitsxr yuxtfmmnmMtfm ix 

V>l>. No. 24<7>%>£. XMAftm&frUt. W 



7vymmz\>iht>K$m&. sn 36 . 0 cu v .,z 

i"i8.o A 1 9. sPeis.sC r- 5 . 9 N i 2. 9 Mn 0 . 5 T'^)-> 
fc. 

[02 30 1^1 oasnfm i<ojs**^{i. xxa 
j^awwifcJtts^ajj-riitci^T, eft* 

•»M ;;«<irJflft: fc tfx-% izt . 

[023 1 ] Sgftffll 7 

mm i . m^tcHuie^^] 1 a»u Lfcrnma 1 m 

COL i BF 4 /EC-DMC£teJ8U -feAV-^fcli 

IP* 2 5 = taycmil&xvrvvuyy < /kAfcjf 

*7 0 5? nycoxyyoVlsy^miZmw -b/PSr 

[0232] -?-<7)fe*SrTie<7)^ 1 2fc*rf . 

[0233] 

[HI 2] 



(89) )00-3 1 1681 (P2000-3UL8 



S 12 







raAh/g 


£10 No.6 
(*««15) 


S n^LT C Ox F ewj 


490 




Sn»Co« 


520 


£10 No.7 


S Deo C Oxu N Us 


280 


£10 No.8 


S n«a4 C Oka C Um 


420 


S 10 No.9 


SneftflCOsaiTiio 


470 


^ 10 No.10 


S n*2j C Qsu Z ru 


410 


£10 Nail 


S C Osas N bu 


470 


£10 No. 12 


S Haw C Oau M Ogj 


470 


£10 No.13 


S now C Cbaa A ga9 


440 




3 riaLfi 0 Oao ja Gfts 


550 


£11 No.15 
GHKfflS) 


S Ilea C Osm S iaa.7 


700 



[0234] s&tfiMSfrc y *ymm<n 

nWtffiViBiGnm&Mifi 3 7 2mA h/gSKT* 

*)M®frt>f&&wmtm<?>nM.M o<o&»i3 oom 

Ah/gSflrcfciWC* ##J^±E*10*)N<>. 

[0235] ##t LT, 03 7, 03 8, H3 9K, 
SlOWNo. l.*10ONo. 2, 9SUM20)W& 

[0 2 36] ttc. H4otc. mmetixmm±iz 

[0237] *»%»«fc-Cti. ^tflt^ y*XX« 

[0 2 38] <*JK*v*£SX>3W:04O0>*ifi 
<0tffi ) T-fe h y 1 4 V 7o WTJUa -frXWUftfc 

/-KfcU #y-Ffc7y-HIB*6cmfcU.Te 

QIMIX. *V-m%L®&*. lOmA/cm^i: 
U 2 0C/cm2jIflU:, &ExX*>£>fi§j£$iU> 
*10 2fcjRftLfc. £^f<5Mr/-Kfc7V- 



[0239] (ttMfllS) 
BJg^lXX 40g/l 
63K 6 0g/l 

2g/l 

[0240] *ifcU:f£K, 60g/U Na 3 P0 4 • 

1 2H z omMUz?mm*x\ eox:<7)mux\ 6 
om, mmuzmz, *au lsonxmmi 

[024 1 3 ® L>iit:&mxXfre,mff<.ZtiZ>n®&® 
®<?)&wm4 0i?nyx'b'>tz. fH>tvkXv*m 

commK-?^ gtrnxxw-ix-h*) . ¥Mi 
[0242] ( u *«7 a t emsMsmn xmiz x 

X, y^A&JgSrTV-KfcLT. SWBRfclM 
A'/VvbA') <T>ny Hbt^&'Jf-^AL i BF 4 <7) 
X-fUiofr-#*-hfc j^f-Zl^-.-K*- 1 : 1 
fi£»»*JflH"C. *y-KmgE^2mA/cm2t' 
1. 5l^ji«LT, ^V-H^Uf-^ftUfffl] (» 
A£JE) KJ:*'&Aft£fi : K ImA/cm'Tl. 2 
V (v. s. Li/Li*) £Tittii 



(6 0) )00-3 1 1681 (P2O00-31JL8 



[ 0 2 4 3 ] ^ 1 3tt, *JMB«)SatWCf«HLfe«i 
ffifflLftSfllfcl MOL i BF,/EC-DMC£fcffi 
t v y 7 < t W*. 7 0 5 7 n xotf 'J ru tv 

«B*fflv\ -fe/n&jRijcL. 3ttt«*ffv\ mmnmz- 



OfcLTSfc-ffcLT. tbMz^X'bb. 
[0244] ^gO*Mfcff£*tt**>&&&«&li% 

[0245] 
[£13] 



a is 









0.30 


straw 2 / mm e 


041 


S10 Nq.2 / 6 


0.64 


£10 No.4 / 6 


0.32 


£11 Nald (HMW16) 


0.23 


£10 Na5 / 6 


0.25 


mm 3 /#*M6 


0.68 


gssfl 15 / mm 6 


0.35 



[0246] 

i-tmm^m^txmm^&Ttymm^ 9 mm* 
zzt&x-zi. 

[01 ] ^mcommmmmmm<r>-mmmnz^ 
•tvsmmx'hh. 

[02 ] mwco-mmm^ZKtmmmm 

i®3]m*®¥mim<?)mmz*tmw®x'h&. 
[04 3 x>m jfuxmmnmnffiMtTjitwwmx' 

[05 ] *ftfmmm3nmb$Mm*nyw.mr 
[06] xmnm&mimmsti'mmxtmifii- 

v-ht:7F?t®X'i>&. 

[07 ] *f^»^4CTNKLfc#Airs n -C 
[08] 7 W jUfi 5 /W£5If&9X|g®fir 



f-v-h&^1-0T'*S. 
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